exact mode of action has not been established, reports indicate the formation of both caffeine-bound complexes (Ts'o & Lu, 1963) and smaller DNA replicating units (Lehmann, 1972) when caffeine is present. Binding in this manner reduces the activity of DNA polymerase (Wragg, Carr & Ross, 1967) and possibly inter¬ feres (Kuhlman et al., 1968) with the repair of previously nicked or damaged strands, resulting in translocations, deletions and fragmentations of chromo¬ somes as reported for bacteria (Grigg, 1968) and plants (Kihlman & Levan, 1949) .
Differential effects of caffeine on male-and female-derived cells have been noted in human lymphocyte cultures (Timson, 1970) and Drosophila (Mittler, Mittler & Owens, 1967; Kuhlman et al., 1968) . Previous results from this labor¬ atory (unpublished) showed that continuous oral administration of caffeine (0-02 g/100 ml) to male and female Chinese hamsters caged together caused a significant shift in the sex ratio of the young in the resulting litters towards the female side. This study was undertaken as a further investigation of the pheno¬ menon and to determine whether the effect was on the male or the female.
Chinese hamsters (Cricetulus griseus) originally purchased from Chickline, Vineland, New Jersey, were reared in our laboratory in breeding groups con¬ sisting of five females and four males, and the resulting offspring were utilized in this study. They were maintained in polystyrene cages (24-0 45-0 14 cm) at 22±3°C and were exposed to a 14-hr light/10-hr dark photoperiod. Feed (Wayne Lab Blox, Allied Mills) was supplied without restriction.
A total of sixty 6-to 10-week-old male hamsters which had been previously earmarked were randomly assigned according to a 2 x 3 factorial design. Caf¬ feine (1,3,7-trimethylxanthine: Nutritional Biochemicals Corporation) was supis plied freely in the tap water (0-02 g/100 ml) to the treated males for a period of 60 days. After this initial period, males were maintained on treatment except during nightly periods of mating to randomly assigned untreated multiparous females. The young in the resulting litters were counted, their sex determined and they were examined at birth for abnormalities. Since caffeine readily passes into human gonadal and fetal tissue at the same levels as those seen in the plasma before metabolism (Goldstein & Warren, 1962) , the effect might be due to a direct interaction with the DNA moiety (Kuhlman et al., 1968) or to inactivation of the enzyme phosphodiesterase (Butcher & Sutherland, 1962) causing heightened intracellular levels of cyclic AMP. Intracellular levels of cyclic AMP and the rate of DNA synthesis have been shown to be inversely related (Abell & Monahan, 1973) . Increased levels of cyclic AMP have also been shown to cause a significant suppression or com¬ plete inhibition of mitosis in human lymphoid cells (Millis, Forrest & Pious, 1972) . Investigators using mouse testes in vitro (Slizynski, 1971) and in vivo (Adler & Rohrborn, 1969) have observed chromosomal stickiness, clumping, rearrangements, and chromatin extrusion following administration of caffeine. In a recent study (R. L. Ax, unpublished observations), spermatogenesis in the rooster was completely suppressed after 30 days oftreatment with caffeine (0-1 %) mixed by weight into a standard ration. This effect was reversible, normal sperm production returning 3 weeks after the last treatment.
In the present study, there was no significant difference in litter size at birth between treated and untreated males. This suggests that spermatogenesis was not depressed enough to affect fertility, but that the production and/or matura¬ tion of Y-bearing spermatozoa may be selectively inhibited or altered. The ex¬ planation is strengthened by the fact that there was no change in the sex ratio of the nine litters of females treated with 0-02 g caffeine/100 ml and mated by untreated males (53-4% males).
Early work (Andrew, 1959) (Mittler et al., 1967; Kuhlman et al., 1968) are the only reports in the literature linking caffeine administration to an increased incidence of female offspring.
Work is in progress to characterize the physiological and genetic changes which occur in male Chinese hamsters and their offspring with caffeine treat¬ ment. It is regarded as of prime importance to determine where the effect on sex ratio occurs.
